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REMARKS 

Claims 1-6, 22, 25, and 34 remain in prosecution, and 
stand ready for action on the merits. Reexamination and 
reconsideration of the present application in view of the 
amendments and remarks presented herein are respectfully- 
requested . 

Amendments 

Claims 7-21, 23-24, 26-33, and 35-55 are withdrawn to 
make the claims conform to the restriction and election. 

Election/Restrictions under 35 U.S.C. § 121 

1. Restriction 

The Office Action made the following restriction: 

I. Claims 1-34, drawn to a therapeutic combination 
comprising a COX- 2 inhibitor compound source and a 
steroid compound, classified in Class 514, 
subclass 406, 473, 171, 177, 178, for example. 

II. Claims 35-55, drawn to a method of treating 
dysmenorrhea in a patient employing a therapeutic 
combination comprising a COX-2 inhibitor compound 
source and a steroid compound, classified in class 
514, subclass 406, 473, 171, 177, 178, for 
example . 

2. Election 

The Applicant elects Group I without traverse and 
without prejudice to the non-elected claims. 



Steroid Compound Species Election 

1. Requirement of the Office Action for Election of a 
Steroid Compound 

The Office Action, citing MPEP § 803.02, makes a 
requirement to provisionally elect a single species since, 
according to the Office Action, the species of steroid 
compounds described in the present application are 
independent and patentably distinct. 

2 . Election of a Steroid Compound 

The Applicant provisionally elects ethinyl estradiol as 
the steroid compound species. This election is made without 
traverse and without prejudice to the other steroid compound 
species described in the present application. 

COX-2 Inhibitor Species Election 

1. Requirement of the Office Action for Election of a COX-2 
Inhibitor 

The Office Action, citing MPEP § 803.02, makes a 
requirement to provisionally elect a single species since, 
according to the Office Action, the species of COX-2 
inhibitors described in the present application independent 
and patentably distinct. 

2. Election of a COX-2 Inhibitor 

The Applicant provisionally elects celecoxib as the 
COX-2 inhibitor species. This election is made without 
traverse and without prejudice to the other steroid compound 
species described in the present application. 
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Rejection of Claims 1 and 22 Under 35 U.S.C. § 102(b) 

Claims 1 and 22 stand rejected under 35 U.S.C. § 102(b) 
as being unpatentable over Deligeorglou (Ann. NY Acad. Sci, 
900, 237-244 (2000)). Insofar as this rejection may apply 
to claims 1 and 22, it is traversed. Reconsideration and 
withdrawal thereof are requested. 

Deligeorglou states on page 241 that following 
treatment for dysmenorrhea by administration of oral 
contraceptives, "If there is not good relief of the 
dysmenorrhea, prostaglandin synthetase inhibitor can be 
added." Deligeorglou cites a 1982 reference (P.E. Alvin et \ 
al., Pediatrics, 70, 131-149 (1982)) as authority for this * y 
statement . ' 

However, the existence of COX-2 was not elucidated 
until the late 1980' s. (See, for example, A. Raz et al . , <v 
Advances in Prostaglandin, Thromboxane, and Leukotriene . * f * 

Research, 20, 22-27 (1990), a copy of which is attached to -J 
this response for convenience. Attention is drawn, for ^ ^ 

example to the first full paragraph, last sentence, on page ^ ^ s; 

24 of that reference.) y ^ 

■ — 

Furthermore, the first drug which was demonstrated to 
be COX-2 specific in humans, celecoxib, was not 
commercialized until 1999. (See, for example, J. Wallace et 
al . , Curr. Opin. Ant i- Inflammatory Immunomodulatory Invest. 
Drugs, 1(2) 100-110 (1999), a copy of which is attached to 
this response for convenience.) 

The Deligeorglou reference therefore does not disclose 
in a single prior art reference each element of the claims 
under consideration. Therefore, Deligeorglou does not 
anticipate the present invention. (See, for example, W.L. 
Gore & Associates, Inc. v. Garlock, Inc., 220 USPQ 303, 313 
(Fed. Cir. 1983) . ) 
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The Applicant believes that Claims 1 and 22 stand 
allowable . 

Rejection of Claims 1-6, 22, 25, and 34 under 35 U.S.C. § 
103(a) 

1. Office Action Rejection 

The Office Action rejects Claims 1-6, 22, 25, and 34 
under 35 U.S.C. § 103(a) as unpatentable over Deligeorglou 
in view of PDR (50th Ed., 1996) and Harrison et al . (US 
Patent No. 6,086,909). The Office Action (citing In re 
Kerkhoven, 205 USPQ 1069 (Fed. Cir. 1980)) states that 
"combining two agents which are known to be useful to treat 
dysmenorrhea individually into a single composition useful 
for the very same purpose is prima facie obvious. 

2. The Present Claims Are Not Prima Facie Obvious 
The Applicants contend that a case of prima facie 

obviousness has not been established. "To establish a prima 
facie case of obviousness . . . the prior art reference (or 
references when combined) must teach or suggest all the 
claim limitations. The teaching or suggestion to make the 
claimed combination and the reasonable expectation of 
success must both be found in the prior art, and not based 
on applicant's disclosure." (MPEP § 2142). 

The Federal Circuit stated in In re Geiger (2 USPQ2d 
1277, 1278 (Fed. Cir. 1987)), "Obviousness cannot be 
established by combining the teachings of the prior art to 
produce the claimed invention, absent some teaching 
suggestion or incentive supporting the combination." In 
that case appellants claimed a method of inhibiting scale 
formation on and corrosion of metallic parts in cooling 
water systems by use of compositions containing (1) a 
sulfonated styrene/maleic anhydride copolymer, (2) a water 
soluble zinc compound, and (3) an organo-phosphorus acid 
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compound or water soluble salt thereof. Each of these 
components were individually known in the art at the time 
the patent application was filed to inhibit corrosion in 
cooling water systems. The Federal Circuit concluded that 
appellant's claims were not prima facie obvious: "At best, 
in view of these disclosures [in the art] , one skilled in 
the art might find it obvious to try various combinations of 
these known scale, and corrosion prevention agents. However, 
this is not the standard of 35 U.S. C. § 103." 

Applying this law to the present case, even if, as the 
Office Action asserts, the individual components are known 
individually in the art to be useful for the treatment of 
dysmenorrhea, this information alone does not establish 
prima facie obviousness. 

The Applicants believe Claims 1-6, 22, 25, and 34 stand 
allowable . 

Applicant respectfully requests reconsideration of all 
the standing claims and further requests early favorable 
action by the Examiner. 

If the Examiner believes a telephonic interview with 
Applicant's representative would aid in the prosecution of 
this application, he is cordially invited to contact 
Applicant's representative at the below listed number. 



Date : 




Japes M. Warner 
Attorney for Applicants 
"Eeg. No. 45,199 
314-274-3642 (St. Louis) 



Pharmacia Corporation 
Corporate Patent Department 
P.O. Box 1027 
St. Louis, MO 63006 
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and Levkotriene RaearcK VoL 20. 
edited by B. Samuelwon et aL 
Rjven Press. Ltd. New York © 1990. 



REGULATION OF PROSTANOIDS SYNTHESIS IN HUMAN 

FIBROBLASTS AND HUMAN BLOOD MONOCYTES BY 
INTERLEUKIN- 1 , ENDOTOXIN, AND GLUCOCORTICOIDS 

Amiram Raz, Angela Wyche, Jiyi Fu, Karen Seibert and Philip Needleman 

Department of Pharmacology, Washington University 
School of Medicine, 660 S. Euclid Ave., St. Louis, MO 63110 USA 



Modulation of prostaglandin production occurs either at the release of 
arachidonic acid from cellular phospholipids or during the cyclooxygenase - 
mediated conversion of arachidonate into prostaglandins. The M^-derived 
monokine interleukin-I (IL-1) stimulates formation of PGE 2 in fibroblasts (1,2) 
'as well as formation of PGE 2 and other cyclooxygenase (COX) products in 
other cells. Fibroblast-produced PGE 2 may in turn feedback suppress Mp 
release of IL-1 (3-5) as well as M# immune competency as judged by la 
antigen expression (6). Studies with human synovial cells (7) and rabbit 
chondrocytes (8) have indicated that IL-1 induced PGE 2 production is 
mediated via stimulation of phospholipase(s). Our studies with human dermal 
fibroblasts (9) have demonstrated that monocyte-conditioned media (which 
contains IL-1) produced increased V^, of COX that appeared to be 
dependent on new protein synthesis. 

We employed a polyclonal antisera against sheep COX that cross-reacted 
with the human COX and permitted the selective and quantitative 
immunoprecipitation of [ 35 S]methionine COX from fibroblast cell sonicates, 
thus enabling us to quantitate changes in the turnover of COX (1). 

Effect of IL-1 on Fibroblast Cvciooxvgenase - The time-dependent IL-1 
induction of fibroblast PGE 2 production and of new cyclooxygenase enzyme 
synthesis was assessed by assaying in parallel three different parameters: (a) 
PGE 2 released into the media; (b) cellular COX activity in the soiubilized 
cell sonicate; and (c) the radioactivity in the COX band following 
[ 35 S]methionine labeling, immunoprecipitation, and SDS-PAGE electrophoresis. 
Within 6 hr of IL-1 addition, there is a 3-fold increase in the rate of COX 
synthesized as indicated by the increased [ 35 S]methionine incorporation into 
the COX band and parallel stimulation of COX activity. As little as 
0.03 unit/ml of II- 1 caused significant stimulation of COX synthesis, half- 
maximal itimulatiun being at approximately U.i -jnit/mi, wui; maximal 
stimulation at 0.3 unit/ml (1). To estimate the COX turnover, cells 
preincubated with IL-1 for 16 hrs, were then labeled with [ 35 S]methionine for 
varying periods after which they were processed for immunoprecipitation and 
SDS-PAGE electrophoresis. Synthesis of [ 35 S]methionine COX increased 
gradually during 3 hr of labeling and was maximal at 6 hr (1). A theoretical 
half-life of I hr would yield 87.5% of maximal steady state labeling level after 
3 hr (i.e., 3 half-lives). Contrasting this with the observed 85% of the 
maximal, steady state radioactivity after a three hour labeling period indicates 
that the half-life of fibroblast cyclooxygenase is approximately 1 hr. This 
conclusion is supported by our results from pulse-chase experiments (1). 
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TABLE I. Effect of mRNA and protein synth esis inhibitors 
on IL-1 stimulation of fibroblasts cvcloox vgenase activity 
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Addition during 
first incubation 
(0-4 hrs) 



Addition during 
second incubation 
(4-8 hrs) 



COX activity 
pg PGE 2 /pg 
protein/min 
(n«4) 



(control) - - 

IL-1 (0.3 unit/ml) 

IL-1 actinomycin D (1/*M) 

IL-1 cycloheximide (10 pM) 

IL-1 + actin. D 



4.5 ± 0.4 
29.6 ± 2.3* 
34.4 ± 4.5* 
3.0 ± 0.6 
2.4 ± 0.4 



Significantly different from control (p<0.01, t-test). 



We next attempted to resolve the temporal sequence for IL-1 stimulation 
of COX synthesis into transcription and translation phases by the use of 
selective inhibitors. When fibroblasts were incubated for 3-4 hr with IL-1, 
only' a small increase (30-40%) in PGE 2 production was observed. Cellular 
COX activity at the end of this initial incubation was increased by only 50- 
100% in the IL-l-treated cells. However, following further incubation for 
4 hr in the absence of IL-1, a dramatic 5-fold increase in COX activity is 
observed (Table 1). Inhibition of transcription with actinomycin D during the 
initial 4 hr blocked subsequent induction of COX activity, as well as 
[ 35 S]COX production (Fig. 4), whereas the presence of actinomycin D during 
the second incubation period (4-8 hr) did not affect COX induction or PGE 2 
synthesis (Table 1). Addition of the translation inhibitor cycloheximide during 
the second incubation period produced total inhibition. 

IT.-l Induction of COX Synthesis is Mediated via A ctivation of Protein 
Kinase C. Phorbol myristate acetate (?MA), a tumor promoter and potent 
protein kinase C (PKC) activator, was found to produce a significant, albeit 
modest, increase in COX activity (Table 2) and in the synthetic rate of 
newly formed 35 S-labeIed enzyme (10). This PMA effect was dose-dependent 
in the 1-100 nM range and blocked by cycloheximide or actinomycin D if 
added together with PMA. Addition of PMA together with IL-I produced a 
marked synergistic stimulation of COX induction (Table 2). We employed 
protein kinase inhibitors to evaluate the possible role of PKC in mediating IL- 
1 stimulation of COX. We used the PKC inhibitor H-7 and compared its 
effect to that of the non-PKC inhibitor HA 1004. The results (Fig. 1) showed 
that H-7, but not HA 1004, totally inhibited the stimulatory effect of IL-1 on 
COX activity and mass. Similar effects to those of H-7 were also observed 
with 25 nM staurosporine, a highly potent inhibitor of PKC. H-7 was found 
to exert its inhibition of COX when added during the initial 4 hr incubation 
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REGULATION OF PROSTANOIDS SYNTHESIS 

(presumed t-cHpUoa Ph ,e) bu. to S no ^^^^ 
&I£S£^J&£Z ^COX^hes, invo.ves a critical s«p 
in which activation of PKC is required. 




Agent 



IL-i (1 unit/ml) 
PMA (1<T 7 M) 
IL-1 + PMA 



* Mean ± SEM (n-4) 



Cyclooxygenase Activity 
Pg PGE 2 /^g protein/10 mm 



58 ± 8* 
355 ± 36 
99 t 16 
765 ± 113 



detailed studies on the effect of ^b^^^^L^ sequence 

of DEX (2 ^)^ h ^ 0 ^ n> !f^SSr?OX-«rtivit y tRg.2). m 
produced a marked inh.b.uon of ' IL- stimu a \ of the steroid 
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rabbit reticulocyte lysate ^^J"^^ !?Sx synthesized by 
are in comp.ete ^--"^'^"bot the* stimu.atory effect of IL-1 and 
^p^Seffe??; Appears to be due to up-re 8 u,auon or down- 
regulation, respectively, of COX mRNA. 
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296 ± 23 

332 ± 28 
344 ± 45 



^ 30 ± 6 
: 8 ~ 32 ± 6 



0 4 8 

Incubation Time (hrs) 
nG - L PKC inhibitors block TT. -I -induction of COX synthesis . Fibroblasts 
were initially incubated for 4 hrs with IL-1 (0.3 /i/ml) in the absence or 
presence of actinomycin (I pM), H-7 (15 /;M) or HA 1004 (15 pM). The cells 
were then washed and fresh DMEM media added with or without the same 
agents, as indicated in the figure, and the cells incubated for additional 
4 hrs. PGE 2 released into the media is plotted on the Y axis and values for 
COX activity at the Shr time point are given for each sample. Modified 
figure from ref. 10. 

c* 2000 

T 




Control . IL-1 ♦ DEX 

fJG. 2. Pexamethasone fDEX) in hibition of CQX synthesis , Cells were first 
incubated for 4 hrs with either no DEX or IL-1 ("control"); with IL-1 (0 3 
unit/ml) ("IL-1") or with both IL-i and DEX (2 /iM) flL-1 + DEX"). The 
cells were then washed with DMEM and incubated for 10 hrs without" DEX 
("control-, -IL-D or with DEX ("IL-1 + DEX") and COX activity of cell 
sonicate samples was then determined. 
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A. INTACT CELLS 



B.IN VITRO TRANSLATION 
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FIG. 3. and DEX regulation of COX synthesis: In vitro translation 

experiments. Fibroblasts were incubated according to a two period protocol 
in the absence or presence of IL-1 (0.3 u/mi); DEX (40 nM), and actinomycin 
D (AcD, 1 pM). Some of the cells were then labelled with 35 S- methionine 
and cell sonicates then subjected to immunoprecipitation and SDS-PAGE 
electrophoresis (Panel A, from ref. 10). In parallel cell samples, total RNA 
was isolated by standard methods and used together with rabbit reticulocytes 
Iysate kit for in vitro translation incubation (Panel B). 
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We have recently begun studies on the regulation of COX synthesis in 
monocytes/M^. Studies by others have shown that bacterial lipopolysaccharide 
(LPS) can stimulate PGE2 and TxB 2 production by blood mon^ytes and 
peritoneal M<p. In studies we performed, LPS dose-dependently (0.0! -1 pg/ml) 
stimulated the COX activity and the rate of 35 S-COX synthesis. DEX 
inhibited monocytes COX activity but did not affect Tx-synthase activity 
(Table 3) or prostacyclin synthase (not shown). 

The inhibitory effect of DEX on COX activity and thus prostanoid 
synthesis is novel and distinct from other inhibitory effects of DEX on 
eicosanoids production which are mediated very acylhydrolase(s) blockade. 
The relative contribution of the COX inhibition vs. acylhydrolase inhibition to 
the overall blockade of prostanoid generation by glucocorticoids under 
physiological and pathophysiological situations remains to be elucidated. 
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TABLE 3. DEX inhibits COX synthesis in hum an blood monocytes," 

Tx-Synthase 
COX Activity Activity 
Media PGE 2 pg/min PGE 2 / Media TxA 2 pg TxB 2 /pg 
pq/tig protein ui protein pq/fic protein protein/min 
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Sample 
Control 
LPS 

LPS + DEX 



8 ± 2 
255 ± 52 
30 ± 4 



24 ± 6 
110 ± 12 
23 ± 4 



30 ± 10 
2850 ± 180 
630 ± 65 



185 ± 24 
149 ± 88 
205 ± 18 



'Human blood monocytes fraction was allowed to adhere for 2 hrs in DME 
containing 1% FBS. Non-adherent cells were then removed and adhering 
cells incubated for 24 hrs with LPS in the absence or presence of DEX 
(40 nM). At the end of the incubation, COX activity was assayed by adding 
arachidonic acid (30 pM) plus BSA (1 mg/mi) for 10 min and determining 
PGE 2 produced. Tx synthase activity was assayed by incubating parallel 
samples with PGH 2 (5 pM) for 1 min and assaying for TxB 2 generated. 
Values are Mean ± SEM (n=3). 
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Celecoxib, a l$-diarybpyrazole, is an oral an ti-mflammatory agent 
under development by Searle in collaboration with Pfizer as a 
potential treatment for rheumatoid arthritis (RA), osteoarthritis 
(OA) and pain. Celecoxib selectively inhibits inflammation- 
induced cyclooxygcnase-2 (COX-2) activity [270568]. In 
December 1998, the compound was recommended for approval,, in 
the US, for the treatment of OA and RA [3091981 It was 
approved in January 1999, in Brazil for the treatment of OA and 
RA, inflammation and pain [312180^312257] and launched m the 
US for RA and OA [301606^122801 

In August 1998, celecoxib received priority review from the FDA 
for the treatment of OA and RA, and pain management [2957801. 
The FDA may consider a specific indication for the relief of post- 
dental surgical pain, for celecoxib, rather than a broader acute pain 
indication [3092001 

In February 7998, Searle entered into a definitive US agreement 
with Pfizer covering the co-promotion and development of 
celecoxib and its second generation compound [2784501 Under 
the terms of the agreement, Searle received an upfront payment of 
$85 million [2796861 In March 1998, this agreement was 
expanded to a worldwide development and commercial 
coUaboratwe agreement, except for Japan where Yamanouchi and 
Searle have a similar agreements The total upfront payment from 
Pfizer to Searle is now $100 million, with additional development 
and milestone payments also expected [2821501 

Predictions for revenue range from US $650 million to $1 billion 
in the first year [300257]. Merrill Lynch predicts celecoxib will be 
the biggest product of 1999 given the popularity of a potent anti- 
inflammatory without the side-effects typical for a non-steroidal 
anti-inflammatory drug (NSAZD). It also has the strongest sales 
rep backing ever seen by a new product during its launch with co- 
promotion agreements between Monsanto, Pfizer and American 
Home Products [3026061 



Synthesis and SAR 

The full details of the synthesis of celecoxib have been 
reported [250139]. In this paper, the authors evaluated a 



Originator GO Searle & Co 

Licensees Pfizer Inc, Yamanouchi PhamriaceulicaJ Co Ltd 
Status Launched 

Indication Osteoarthritis, pain, inflammation, rheumatoid 
arthritis, colon tumor 

Action Cyctooxygenase-2 Inhibitor 

Synonyms SC-S8635. YM-74177. YM-177, Celebra. Celebrex 
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Registry No{s): 1B4O07-95-2 
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series of sulfonamide-^ontaining 1,5-diaryrpyrazole 
derivatives for their ability to inhibit cydooxygenase (COX)- 
1 and COX-2 in vitro and m vivo. Pharmacokinetics of 
various compounds were also assessed. These studies led to 
the identification of celecoxib as a lead compound. 

The X-ray crystal structures of COX-2 and COX-1 have been 
compared. The active site of COX-2 differs from that of COX-1, 
in that it includes a 'side pocket' near the active site into which 
the Searle inhibitors bind [207339]. These compounds do not 
bind as well to COX-1. This detailed knowledge of the 
structures of COX-1 and COX-2 is being exploited by Searle in 
the d e sig n of second and third generation COX-2 inhibitors. 

Pharmacology 

Using insect cells transrected with human COX-1 and COX-2, 
Reddy and coworkers found that celecoxib inhibited the two 
enzymes with IC* values of 13 and 0.04 mH respectively 
[227187]. Thus, celecoxib exhibited 325-fold selectivity for 
inhibiting COX-2 over COX-1. Whilst selectivity for COX-2 over 
COX-1 in vivo has not been reported* celecoxib has been shown 
to reduce cai i ageei tan-induced paw edema (ED m = 7.1 mg/kg) 
and to inhibit pain in the Hargreaves hyperalgesia model (ED^ 
= 34£ mg/kg) [250139]. In another study [226298], the ED ffl for 
the blockade of COX-2 in vivo, in the rat, was 03 mg/kg, whilst 
the ED a for reducing edema and hyperalgesia induced by a 
carrsgeenan injection into the paw was 10 mg/kg. It is not dear 
why the dose necessary for anti-inflammatory and analgesic 
effects was 33-fold greater than that required for inhibition of 
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COX-2, However, an earlier study with another Searle COX-2 
inhibitor similarly showed that much greater doses (100-fold) of 
the drug were required to reduce inflammation and pain than 
were necessary to inhibit COX-2 activity in vivo [168282]. 

Celecoxib reduces the Incidence of aberrant crypt foci in a 
rat model of colonic adenocarcinoma [2271871. These 
aberrant crypts are considered to be precancerous lesions. 
Celeccodb produced significant effects when added to the 
diet of rets at a concentration of 1500 ppm y but not when 
added at 150 ppm, Sulindac (Cell Pathways Inc), an NSAID, 
which has been suggested to reduce the incidence of colonic 
adenocarcinoma in humans, significantly reduced the 
number of aberrant crypt tod at a concentration of 320 ppm- 
While the authors of this study concluded that celecoxib 
produced its beneficial effects through selective inhibition of 
COX-2 activity, the data presented by Keddy et fd suggest 
just the opposite. The lower concentration of celecoxib was 
selected because it would produce a plasma level of 0.5 jjM. 
However, the authors report In the paper mat maximal anti- 
inflammatory effects (presumably related to suppression of 
COX-2) were achieved with plasma concentrations of 03 
uM. Thus the drug did not produce significant effects in this 
colonic cancer model when given at a dose sufficient to 
produce plasma levels almost double that required to mhibit 
COX-2. The concentration of celecoxib that significantly 
reduced the number of aberrant crypt foci was reported to 
produce plasma levels more than 10-fold greater than those 
necessary for inhibition of COX-2. Unfortunately, the 
authors did not present data on the inhibition of COX-1 and 
COX-2, in vivo. 



Metabolism 

No data are currently available. 
Toxicity 

Celecoxib did not induce gastric injury in rats at doses of up 
to 600 mg/kg/day [250139]. Single doses of up to 1200 mg 
were well-tolerated in volunteers [236664]. 

Clinical Development 

Phase I 

After a single dose of 100 mg of celecoxib in volunteers, the 
plasma levels at 1 h were 153 ± 115 ng/ml (mean +/- SD), 
while after a single 400 mg dose, the plasma levels 1 h later 
were 381 ± 319 ng/ml [240330]. Single doses of celecoxib 
from 1 to 1200 mg were reported to be safe and to have 
linear kinetics [236664J. Celecoxib has a half-life of 12 h and 
a T^of2h [250139]. 

Six volunteers were given ccleocodb at a dose of 400 mg daily 
for 6 days, after which time platelet aggregation was 
measured [250139]- Celecoxib exhibited no effect- In 
contrast, a single dose of aspirin (dose not specified) 
produced significant inhibition of platelet aggregation. The 
implication of this study is that after dairy ingestion of 
celecoxib at 400 mg, no effect on COX-1 (platelet 
thromboxane synthesis) is detectable. 



Groups of 32 volunteers each received placebo, celecoxib at 
100 or 200 mg twice daily or naproxen (Elan Corp) at 500 mg 
twice daily [254590]- After 7 days, upper gastrointestinal 
endoscopy was performed and the extent of gastroduodenal 
damage was blindly scored. Naproxen caused gastric ulcers 
in 19% of the subjects, whilst neither dose of celecoxib 
caused ulcers. Erosions were seen in the stomach and 
duodenum following celecoxib administration, but the 
incidence did not differ significantly from that seen in the 
placebo group and was significantly less than that seen in 
the naproxen group. It is not dear if the doses of celecoxib 
used were as effective as the dose of naproxen, in terms of 
the reduction of inflammation or pain. 

Phase II 

In a study of dental pain (third molar extractions; 200 
patients), celecoxib given at doses of 100 or 400 mg 
produced relief of pain within 45 min, with the duration of 
pain relief lasting for more than 4 h [240330], The effects of 
celecoxib at 100 and 400 mg were equivalent, and were also 
comparable to those achieved with aspirin at 650 mg. 

In another study, involving 293 people with OA of the knee, 
who had experienced a flare, celecoxib (40, 100 or 200 mg) 
was compared to placebo [229695309510]. The drugs (or 
placebo) were adminifitered twice daily for 2 weeks. Various 
efficacy parameters were monitored (including both patient 
and physician assessments). Celecoxib was well-tolerated 
and all three doses showed significant effects on some of the 
parameters of pain relief. However, the magnitude of 
difference from the placebo response was often quite small, 
and there appeared to be a limit to the efficacy that could be 
achieved with this drug. Almost 50% of the patients treated 
with the highest dose of celecoxib were txuatment failures 
(ie, did not show improvement). Moreover, for some 
parameters the effects were not dose-dependent, eg, in the 
case of the "OA severity index', only the lowest dose of 
celecoxib produced a significant effect relative to placebo. As 
this study did not include a comparative drug (eg, a 
standard NSAID), it is difficult to assess the significance of 
the magnitude of effects observed with celecoxib on many of 
the measured parameters of rnflarnmation and pain. 

Phase III 

In a pivotal 12-week phase III study involving 1149 RA 
patients in active disease (flared) state, celecoxib (100, 200 
and 400 mg bid) was as effective as 500 mg bid naproxen, 
and superior to placebo, in relieving joint tenderness, pain 
and swelling [304916]- 

Another 12-week study involving 1004 patients with OA 
demonstrated that celecoxib (100 Or 200 mg bid) was again 
as effective as 500 mg naproxen bid and better than placebo 
in relieving the symptoms of OA [304918]. 

Celecoxib does not interact with methotrexate, lithium, 
glyburide or warfarin. Celecoxib (600 mg bid) was 
compared with naproxen (500 mg) and placebo, in a 
platelet study. In contrast to naproxen, celecoxib 
produced no effect on platelet aggregation or bleeding 
time [286094]. 
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}j\ a phase Hi endoscopy trial with celecoxib (100, 200 and 
400 mg hid), ulcers were observed in 5% of patients, an 
effect which was not significantly different from the placebo- 
treated group [286094]. 



Current Opinion 

An increased understanding of the structures of COX-2 and 
COX-1 has permitted rational design of drugs with selective 
inhibitory actions on these two enzymes, Celecoxib has 325- 
fold selectivity for COX-2 over COX-1 in vitro. It is likely to 
be the first selective COX-2 inhibitor to reach the 
marketplace, followed shortly by Vioxx (rofecoxib, Merck). 
There is some evidence that celecoxib does not affect COX- 
1 activity at doses that are effective in reducing pain. 
Whether or not the degree of selectivity for COX-2 m vitro 
will occur in vivo remains to be seen. 

Celecoxib was superior to placebo in clinical trials in which 
relief of pain and mflammation were assessed. The biggest 
question remaining about celecoxib and the other selective 
COX-2 inhibitors concerns efficacy. It needs to be 
determined whether these drugs can reduce inflammation 
end pain as effectively as agents that have mixed COX-1 and 
COX-2 activity. Accordingly, comparisons to existing 
NSAIDs are eagerly awaited* 



In terms of toxicity, celecoxib appears to produce much less 
gastroduodenal injury than standard NSAIDs, such as 
naproxen. Given concerns that selective COX-2 inhibition 
will not achieve anti-inflammatory or analgesic effects 
comparable to those which can be achieved with mixed 
COX-l/COX-2 inhibitors, it is important that toxicity studies 
are performed in which equi effective doses of COX-2 
inhibitors and non-selective COX inhibitors are compared. A 
potential concern is the use of celecoxib and other selective 
COX-2 mhibltors in patients with pre-existing ulcers or 
inflammation. In several animal studies, selective COX-2 
inhibitors interfered with healing of ulcers and to exacerbate 
inflammation [243988,257140]. As the majority of patients 
with NSAID-related gastric ulcers do not experience 
symptoms that would alert them to their condition, mere is 
potential danger in the widespread use of an agent that might 
exacerbate ox delay the healing of ulcers in a population with 
a high incidence of "silent 1 gastroduodenal ulceration. 

Claims that celecoxib reduces the incidence of colonic 
adenocarcinoma through selective blockade of COX-2 
should be regarded with some degree of skepticism, given 
the lack of strong evidence to support this claim. The 
existing data suggest that the beneficial effects of celecoxib 
in a rat model were due to non-specific effects of this drug. 



Licensing 

American Home Products Corp 

Co-promotion agreement with Pfizer and Monsanto [301606]. 
Pfizer inc 

Worldwide agreement, excluding Japan, for the co-promotion and development of celecoxib [278450]. 

Yamanouchi Pharmaceutical Co Ltd 

Under the terms of this agreement, Yamanouchi will lead the development of the compound in Japan and will collaborate 
with Seaiie to support co-registration by both companies. Yamanouchi will pay a one-time licensing fee, make milestone 
payments, pay royalties and purchase the compound from Searle [275105]. 

National Cancer Institute 

In collaboration for trials in familial adenomatous polyposis [325063]. 
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Associated patent WO-0951 531 6 Abstract 

™- cw. _ , . - ._, . Novel 3,W^^ubsm^ted-l-phenyl-sulfo>^^ 

pyrarol* bcn^lfon^cs for iha t^tmant of pyrazole derivatives are Sataid, vvhi^T^ed to 

selectively inhibit COX-Z They are potentially useful for the 
AealgnMGDSeai^&Co treatment of inflammation and inflairunatian-assodated 

PHontyu^ooi605*i3iVNOV-93 ^ rat caxrageenan-induccd analgesia test were 

performed. An in vitro assay of COX-1 and COX-2 activity is 

Irivemom TaD^y jj, permmg TD, Collins pw also described. Eight reaction schemes and 262 synthetic 

examples are presented. Over 100 compounds are specifically 
claimed including the specified compound, ethyl l-[<Hamino- 
Sulfonyl)phcnyl]^4Md^ 

carboxylase. 
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261414 Merck reaffirms exclusive US patent rights to MK-966. 
Merck & Co Inc PRESS RELEASE ^$97 September 03 

261 638 Soarte welcomes patent interference declaration by US 
Patent Office. QD Searle & Co PRESS RELEASE 1997 September 
04 

262498 US patent interference on COX-2 drugs. SCRIP 1997 
22686 

263414 Celecoxlb antiinflammatory CycIooxygensse-2 inhibitor. 
Graul A. Martol AM. Castarter J DRUGS FUTURE 1997 22 7 71 1- 
714 

265648 COX-2 inhibitors at The 8th International Conference of 
tho Inflammation Research Assocetion- Pamham MJ EXP OPIN 
INVEST DRUGS 1997 6 1 79-82 

266593 inhibitors of cyctooxygenaso-2 and 5-iipoxygenase. 
EXP OPIN THER PAT 1 997 7 9 1 041 -1 042 

266012 Gastroenterology: Sixth United European Meeting, 
Birmingham, UK. IDDB MEETING REPORT 1997 October 1B-23 

268515 A stable prostacyclin analog enhances ectopic 
dischargee in sensory and dorsal horn neurons of neuropathic 
rats. Omana Zapata I, Biey KR SOC NEUROSCI ABSTR 1997 23 
1-2 167 

268516 Pain management in osteoarthritis: the role of COX-2 
Inhibitors- Lane NE J RHEUMATOL 1997 24 49 20*49 

268517 Outcome of specific COX-2 inhibition in rheumatoid 
arthritis. Li oaky PE, Isakson PC J RHEUMATOL 1997 24 14 

268518 Tho discovery and function of COX-2. Need! oman P, 
Isakson PC J RHEUMA TOL 1 997 24 S upp! 49 6-8 

269158 Phase IU data on celecoxlb presented at arthritis 
research sympsoslum. GD Searte & Co PRESS RELEASE 1997 
November 12 

270121 COX-2 Inhibitors - not there yet. SCRIP 1 997 2286 20 

270588 Annual report - Yamenouchi Pharmaceuticals. 

Yemartouchi Pharmaceirficai Co Uri ANNUAL REPORT 
1997August1 

271922 Merck targets top-tier growth Into next century. SCRIP 
1997 2292 9 

272318 Specific inhibition of cyclooxygenase 2 In animals and 
man. isakson PC, Maziasz T. Seane RD EUR J CUN 
PHARMACOL 1 997 52 Suppl A1 1 0 

273322 Selective COX-2 Inhibitors: William Harvey Research 
Conferences (Part II) Phuket. Tnallind. IDDB MEETING REPORT 
1 997 September 1 7-1 9 

Z75105 Seane announces alliance with Yarns nouchl to develop 
and commercialize key Searle pipeline products. QD Searle & 
Co PRESS RELEASE 199B January 1 9 
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275837 Recently reported Inhibitors of cyclooxygenaso-2. 
Carter S EXP OPIN THER PAT A 998 8 1 21-29 

276155 Seerie/Yamanouchl reach plpellno licensing agreement. 
SCRIP 1998 2303 6 

276392 Selective Inhibition of monocyte COX-2 vs platelet COX- 
1 in humane. McAdam BF, Kapoor 5, Catena Laweon F, Fitzgerald 
OA CIRCULATION 1 997 66 8 Suppl 1557 

277001 Good year for Searle. SCRIP 1 998 2304 9 

Z78198 Symposium: new drugs tor Inflammatory, allergic and 
immunologic disease. Summers JB. Dyer RD AGENTS ACTIONS 
SUPPL 1997 49 45-47 

Z76dS0 Seano and Pfteer announce agrooment to co promote 
Innovative anti-arthrltls agent*. QD Seane & Co PRESS 
RELEASE 1998 February 18 

27968B Pfl«r75earle COX-2 Inhibitor alliance. SCRIP 1998 2312 
7 

279950 inhibition of cydooxygenase-2 rapidly reverses 
inflammatory hyperalgesia and prostaglandin £2 production. 

Zhang Y. Shaffer A, Portanova J. Seibert K, laakeon PC J 
PHARMACOL EXP THEP 1997 283 3 1069-1075 

281994 Pharmaceutical and Biotechnology Bulletin. MerriD Lynch 
ANALYST REPORT 1993 February 4 

282150 Seane and Pftaer expand agreement to commercial too 
Celebra (celecoxlb) arthritis product worldwide. Searte & Co 
PRESS RELEASE 1 998 March 24 

282313 Pharmaceutical and Biotechnology Bulletin. Merrill Lynch 
ANALYST REPORT March 4 

263239 Pfteer/soarle expand Celebra copro motion deal. SCRIP 
1998 232211 

283246 FDA panel sceptical about COX-2 drugs. SCRIP 199B 2322 
20 

283372 ChemoprevorrtJve activity of cetecoxib, a specific 
cyciooxyponase-2 inhibitor, against colon carcinogenesis. 
Kawamori T, Rao CV, Solbert K, Reddy BS CANCER RES 1998 58 3 
409-412 

• Experimental evidence suggesting COX-2 /ntfbftD/s way be usefJ 
cancer chemopmvontBtive agents. 

283407 Preclinical pharmacology of celecoxlb and demonstration 
of superior Gl safety compered with NSAlOo in dogs. Maxiasz T, 
Sefcert K. Khan N, Paulson S. teakson P ARTHRITIS RHEUM 1 997 40 
9 Suppl S195 

283418 A pilot endoscopic study of the gastroduodonsl effects of 
SC-58835, a COX-2-eelective Inhibitor. Lanza FL, Caffisoo DA, 
Hubbard RC. Yu SS, TaJwator S. Gels GS ARTHRITIS RHEUM 1997 
40 9 Suppl 393 

283419 A study of tho platelet effects of SC-58635, a novel COX-2- 
selective Inhibitor. Mangle Gaw L, Hubbard RC, Kartm A, Yu SS, 
Taiwalker S, teateon PC, Geis GS, Schwartz BD ARTHRITIS RHEUM 
1997 40 9 Suppl S93 

283421 Effect of celecoxlb, a novel COX-2 Inhibitor, on heaith- 
retated quality of life of patient s with osteoarthritis of the knee- 
Zhao SZ, Hatoum HT, Hubbard RC, Koepp RJ. DedWya SD, Geis SG, 
Bocenegm T. Ware JEJR KeOor SD ARTHRITIS RHEUM 1997 40 9 

Suppi see 



283427 Pilot efficacy of SC-G8635. A COX-2«aetectivo inhibitor In 
rheumatoid arthritis. Hubbard RC, Koepp R, Yu SS. Taiwalker S, Geis 
GS ARTHRfTIS RHEUM 1997 40 9 Suppl S51 

283884 Pfttar Inc total revenues Increased by 11%, ea net Income 
Increased by 15% for the first quarter. Diluted earnings per aham 
Increeaed by 15%. PRESS RELEASE1&B Apffl 14 



284141 American Society for Clinical Pharmacology and 
Therapeutics 99th Annual Meeting, New Orleans, LA, USA. iDdb 
MEETING REPORT 1998 March 30 - Aprfl 1 

2B4372 Pftasr must moot Viagra expectations to repeat first quarter 
Stock gain. EDO REPORTS PINK SHEET 1 998 60 14 22-24 

2B4620 The potential application of cyclo-oxygenaso type 2 
inhibitors to Atehdmer's disease. Sandson TA, Fefician O EXP OPiN 
INVEST OR UQS 1 998 7 4 5 1 9-526 

285092 Monsanto reports first-quarter earnings. Monsanto Co 
PRESS RELEASE 1998 April 23 

285094 Pfizer will build on current strengths for future success, 
Steere tells shareholders. Pfeer inc PRESS RELEASE 1998 April 23 

286094 Experimental Biology *S8 (Part I) Sen Francisco, CA, USA. 
IDDB MEETING REPORT 1938 April 18-22 

287279 Monsanto Co. ANNUAL REPORT1996 

288353 American Society of Clinical Oncology 34m Annual 
Meeting (Pert I), Los Angelas, CA USA. IDDB MEETING REPORT 
1998 May 16-19 

288994 Preclinical pharmacology of celecoxlb and demonstration 
of superior Gl safety compared whh NSAIDs in dogs. Paulson S. 
MazlaszT.Se^rtKhanN, Isakson P FASEB J 1998 12 5 A760 

289163 New drugs In development targeted to women's health. 
MelslerJG JWt5M£WSH£A17H19987 1 9&-117 

289314 AHP/Monsanto merger to form $96 billion life science 
company. SCRIP 199B 2340 8-9 

28931 9 New company to enter rankings at no 3. SCRIP 1 998 2340 9 

289806 AMP and Pftzer will be partners tn Celebra after Monsanto 
merger. FDC REPORTS PINK SHEET 1998 60 238 

290005 Opportunities In pain therapy: Beyond the opioids and 
NSAIDs. Kowaluk EA, ArneriC SP, WKBams M EMERGING DRUGS 
199831-37 

290360 Cancer end arthritis share underlying processus [news]. 
ZeglerJ J/V47I OVVCtTf?//VST1998 W 11 802-803 

290383 Effects of Inhibitors of the activity of cydo-c^ygeriaso-2 on 
the hypotension and multiple organ dysfunction caused by 
endotoxin: A comparison with dexamethasone. Leach M, Hamilton 
LC, Otorich A, Wray GM, Thierrarmann C BR J PHARMACOL 1998 
1243586-592 

SI 051 Mechanism of action of anti-Inflammatory drugs. Vane JR, 
Betting RM ADVEXPMED BIOL 1997 433 131-138 

291333 Comparison of the cyclooxygonase-1 Inhibitory properties 
of nonsteroidal entHrmammatory drugs (NSAIDs) and selective 
COX-2 tahlbttors, using sensitive microsomal and platelet assays. 
Rlondeau D, Chaiteson S. Crornftsh W, MandnS J A, Wong E, Guay J 
CAN J PHYSIOL PHARMACOL 1997 75 9 1088-1095 



U3/1B/ZUUU 15: Ul t'AJL 3U1907b746 



KE A SEARCH ASSOCIATES 



108 Current Opinion In AmHnflammetcry and Immunomodulatory Investigational Drugs 1999 Vol 1 No 2 



291335 Bunding better aspirin: Does aaptrin ward on cancer and 
AUhelmer'a? Penrdsi E SCIENCE 280 5367 1 191-1 192 

291336 Mechanism of action of nonsteroidal antiinflammatory 
dru gs. Vane J R, Beting RMAMJ MED 1 998 1 04 3 A2S-8S 

291337 Chemoprevemrve activity of celecoxlb, a epeeffle 
cydooxygenase*2 Inhibitor, against colon carcinogeneses 
Kawemori T, Rao CV, Seibert K, Roddy BS CANCER RES 1998 58 3 
40M12 

291339 SC-58635 (Oeiacoxib): A highly selective Inhibitor of 
cyclooxygenase-2, disposition kinetics In man and Ide n tific a tion of 
Its major CYP450 Isozyme In Ms biotransformation. Karim A, Tdbert 
D, Burton E, Rsrpes A, Harper K, Paulson S, Schoenhard G, Hubbard 
R, Isakson P, Gets S PHARM RES 1 997 1 4 11 Suppi S817 

2913^0 The effect of SC5S635 (CeJecoxib), a highly selective 
Inhibitor of cydooxygenasa-^COX-Z^ on the m e th o trex ate 
phajmsco kinetics in patients. Karim A, Tolbert D, Piergles A, Harper 
K. Yu S. Hubbard ft, isakson P, Gets S PHARM RES 1997 14 n 
Suppi S559 

295602 Pharmaceutical and Biotechnology Bulletin. Merrill 
Lynch ANAL YST REPORT 1 998 August 

295780 Sea Tie's Celeb ra receives priority FDA review. GD 

Sean© & Co PRESS RELEASE 1 998 August 24 

296067 Xllrth International Conference of Pharmacology (Part 
VIII) Novel drugs II, Munich, Germany. iOdb MEETING REPORT 
1998 Jury 26X31 

296323 Potential of phosphodiesterase typo 4 Inhibitors In the 
treatment of rheumatoid arthritis Souness JE, Foster M CUftR 
RES RHEUMATOID ARTHRITIS 1998 2 6 255-268 

296525 American Chemical Society 216th National Meeting 
(Part V), Boston, MA, USA. IDDB MEETING REPORT 1998 
August 23-27 

296868 Study Identlflea red wine compound's activity against 
cancer and arthritis - tmns^reaveratrol shows dual action 
against gone and enzyme responsible for tumor growth, 
inflammation. Cornell University PRESS RELEASE 1998 
September 2 

296023 American Chemical Society 218th National Meeting 
(Part XIV): Highlights of the Medicinal Chemistry Section, 
Boston. MA, USA. IDDB MEETING REPORT 1998 August 23-27 

29B239 Celecoxlb- a specific COX-2 Inhibitor with anti- 
Inflammatory, analgesic and anticancer activities. Masferrer JL, 
Leahy K, Kobort C. Perkins W. Zweifel B, Znang Y, Koki A, Isakson 
P. SeJbert K INTCONGR PHARMACOL 1998 13 Munich. Germany 
SH 4.3 

298915 Protective action of cycJooxygonase Inhibitors against 
head Injury. Gere A, Paroczai M/Oomany G, Kiss B INT CONGR 
PHARMACOL 1998 13 Munich, Germany P 35.157 

299962 Yama no uchre R&D pipeline- Yamanouchl ANNUAL 
REPORT 1993 

300257 Global pharmaceuticals. The haves end have note. 

Merrill Lynch ANALYST REPORT 1998 3 September 

300847 Pftcer Inc. ANNUAL REPORT 1 897 

301035 Monsanto Co. ANNUAL REPORT 1997 

301473 Pharmaceutical and Biotechnology Bulletin. Merrill 
Lynch ANAL YS T REPORT 1 998 1 September 



301606 Pharmaceutical and Biotechnology Bulletin. Memu 
Lynch ANAL YST REPORT 1998 15 June 

302982 Celebrex launch could benefit from AMP/Monsanto 
merger failure, FPC REPORTS PINK SHEET 1 998 60 42 20-21 

303058 Potential of phosphodiesterase type of IV inhibitors (n 
the treatment of rheumatoid arthritis. Souness JE, FostBr M 
/DRUGS 1998 1 5 541-553 

304305 Innovation, focus and new drugs to sustain PT tzar's 
growth into the 21st century, Steere tells analysts/Company 
anticipates Initial marketing approval for four new chemical 
entities over the next two years. Pfizer lnc PRESS RELEASE 
1998 November 6 

304918 Phase Ul studies showed Celebrex (cetecoxJb) relieved 
arthritis pain as effective as Naproxen and Diclofenac but with 
a gastrointestinal safety profile similar to placebo. Monsanto Co 
PRESS RELEASE 1998 November 12 

306057 American College of Rheumatology - 62nd National 
Meeting, San Diego, CA, USA. IDdb MEETING REPORT 1998 
November 1-12 

307659 Pfizer Tikosyn shows QqL benefit In atrial fibrillation 
patients, firm eeys, FDC REPORTS PINK SHEET 1998 60 46 17- 
18 

307759 Sesrle/Pftzer statement en the US FDA Arthritis 
Advisory Committee's recommendation that Celebrex 
(Celecoxlb) be approved for marketing. Monsanto Co PRESS 
RELEASE 1 998 December 1 

309198 Searle/Pflzar Celebrex label should Include Gl 
superiority to NSAIDS-CmtO, FDC REPORTS PINK SHEET 1998 
60 49 3-4 

309200 Celebrex acute pain claim limited to dental surgery 
could be considered. FDC REPORTS PINK SHEET 1 998 60 49 5 

309510 Preliminary study of the safety end efficacy of SC- 
58635, a novel cycle oxygenase 2 Inhlbrtor. Simon LS, Lanza FL, 
Lipsky PE. Hubbard RC, Talwaiker S, Schwartz BD. isakson PC, 
Geia GS ARTHRITIS RHEUM 1998 41 9 1591-1602 

310081 Vloxx data from three pain models Included In NDA, 
Merck tolls analysts. FDC REPORTS PINK SHEET 1 998 60 50 3* 
4 

310387 Merrill Lynch - Pharmaceutical and Biotechnology 
Bulletin. ANALYST REPORT 1 998 December 15 

310436 Merrill Lynch - Pharmaceutical and Biotechnology 
Bulletin. ANAL YST REPORT 1 998 November 15 

310439 FDA approves Colebrex*- (celecoxlb) for osteoarthritis 
and rheumatoid arthritis. PRESSRELEASE 1998 December 31 

310539 FDA approves Celebrex (celecoxlb) for osteoarthritis 
and rheumatoid arthritis - a new, Important therapy for arthritis 
patients. PRESS RELEASE January 4 

310547 FDA Advisory Committee Meetings. FDC REPORTS 
PINK SHEET 1 998 60 50 34 

311583 SeJectivttJes of non-steroidal arrtHnftammatory drugs 
as Inhibitors of purified ovine COX 1 and COX-2: effects on 
human plasma. PROC BR PHARMACOL SOC 1 999 P58 

311722 BPs Mobic NDA may teat limits of FDA COX-2 crass 
definition. FDC REPOfTTS PINK SHEET 1 999 60 51 5 



03/16/2000 15:02 FAX 3019076748 



REASEARCH ASSOCIATES 




Cetecoxlb Wallace & Chin 109 



312202 The role of COX-2 In Intestinal cancer. EXP OPIN 
INVEST DRUGS 1999 8 1-12 

312257 Celebrex approved In Brazil - first approval outside US. 

PRESS RELEASE 1999 January 21 

312280 Monsanto reports 1998 fourth-quarter and full-year 
resuttfi. PRESS RELEASE 1999 January 21 

312513 Aiming for total sales of Y500 billion In 2003: Mr Onoda 
oTYamBnouchUPHAPMAJPN19S9 1KJ1 1-4 

307558 An update on COX-2 and farnesynranetorase Inhibitor 
development Retells DP CURB OPtN DRUG DISCOVERY DEV 
1MB 1 2185-174 

312610 New druga rn the R&D pipeline. PHARMA JPN 1998 1609 



312613 Pfizer to Issue Trovan Iv 'Dear Doctor - letter with 
labeling changes. FDC REPORTS PINK SHEET VMS 61 2 13-14 

312642 Pharmaceutical & Biotechnology Bulletin. Merrill Lynch 
ANAL Y&T REPORT 1 999 January 4 

313032 Searle reliance on Celebrex Increases after GP tlb/Ma 
program discontinued. FDC REPORTS PINK SHEET 1999 61 3 
14 

313046 Searle Celebrex Alzheimer's t rial t o finish by end of 
January In UK. FDC REPORTS PINK SHEET 1999 61 3 22-23 

313091 Monsanto'a Celebrex for RA proves effective In phase 
IIL BIOWORLD IVEE/C1998 6 47 2 

313095 Pharmaceutical & Biotechnology Bulletin. Merrill Lynch 
ANALYST REPORT 1 999 January 21 

313426 The primary mode of action of Lefiunomlde in 
rheumatoid arthritis la Inhibition of do novo pyrtmldlne 
synthesis. Herrmann ML, Frangou CG, Slmmonda HA, Wrschbaum 
8 ARTHRITIS RHEUM 1998 41 9 (Suppl) Abs17 

313886 FDA panel recommends Monaantos Celebrex. 

BIOWORLD WEEK 1998 B 49 3 

313900 Monsanto / American Home Products product pipeline. 

Monsanto Co COMPANY WORLD WIDE WEB SITE19SB June 1 

313957 A robust product pipeline ffrom 1987 Annual Report). 

Monsanto Co COMPANY WORLD WIDE WEB SITE 1 999 February 
8 

314234 FDA approves Monsanto'a Celebrex. BIOWORLD WEEK 
1999 7 2 2-3 

314372 Pharmaceutical device & biotechnology bulletin. Mem'O 
Lynch ANALYST REPORT 1339 February 3 

314868 Celebrex approved In Mexico - now arthritis treatment 
now cleared for market in three largest countries In the 

Americas. GD Searlo & Co PRESS RELEASE 1 999 February 1 1 

315277 Celebrex RXa nearly 116,000 during last week. GD 

Searle & Co COMPANY COMMUNICATION 1999 February 16 

315283 Novartta P harms strengthens Investment In top line 
growth; Jim New from Pfizer appointed to top business 
development & licensing post now P Karma country heads 
named In Japan and Canada. Novarus Pharma AG PRESS 
RELEASE 1999 January 19 

315350 US Investment Research - Pf tear. Morgan Stanley Dean 
Witter ANALYST REPORT 1 99B Docarrtber 3 



316041 Searle, Pfizer announce US availability of Celebrex; first 
ertnritls product that targets only COX-2. GD Searle & Co 
PRESS RELEASE 1 999 February 23 

317541 Pharmaceutical, device and biotechnology bulletin. 
ANALYST REPORT 1999 March 03 

318331 Proaorba column approved by FDA for use in 
rheumatoid arthritis. Cypress Bioscience inc PRESS RELEASE 
1999 March 16 

318985 PfUer Korea and Glaxo Wellcome Korea to faro well this 
year. PHARMA KOREANA 1 999 9 2 24 

318970 Tripartite competition looms for COX-2 and-armrttta 
drugs. PHARMA KOREANA 1999 0 2 S3 - 34 

319256 COX-2 inhibitors may promote thrombosis, study flnds. 
EMERGING PHARMACEUTICALS 1999 8 2 8 

320442 American Society for Clinical Pharmacology and 
Therapeutics - 100th Annual Meeting (Part UI), Anatgeslology 
end Headache, San Antonio, TX, USA. IDDB MEETING REPORT 
1999 March 18-20 

320861 Two novel structural classes of p38 kinase Inhibitors. 
EXP OPtN THER PAT 1 999 8 4 477 - 480 



Celebrex; find European 
Monsanto Co PRESS 



320943 Swiss authorities . 
approval for new arthritis 

RELEASE 1 999 April 12 

321969 American College of Rheumatology - 1899 Spring 
Clinical Meeting (Part U), San Francisco, CA, USA. Gluck OS 
IDDB MEETING REPORT 1 999 April 9- 1 1 

322210 Searle response to Wall Street Journal story regarding 
Celebrex. Monsanto Co PRESS RELEASE 1 999 April 21 

322370 Pfizer never stronger aa company celebrates 160th 
anniversary, Steers tells shareholders at Annual Meeting. Pfizer 
Inc PRESS RELEASE 1999 April 22 

322399 Monsanto reports first quarter earnings. Monsanto Co 
PRESS RELEASE 1 899 April 22 

322464 Current pharmaceutical topics and blockbusters from 
Jspan (part Q. PHARMA JPN 1 999 1644 11 -15 

322864 Pharmaceutical, biotechnology & medical device 
bulletin. ANAL YST REPORT 1 999 April 21 1 - 24 

323172 CelBCOxlb: A specific cox-2 Inhibitor with antl- 
anglogonlc and anti-cancer activities. Mast error J M, Leahy K, 
Lei Y, Moore R. Fllckmger A, Zwerfel B, Koki A T, Seibert K PROC 
AM ASSOC CANCER RES 1999 40 ABS 2619 
323282 Smith Kline Beocham LYMErtx posts $i8rnll In first 
quarter sales. FDC REPORTS PINK SHEET 1 999 61 17 29 

323273 Leading arthritis experts provide perspectives on 
Celebrex (colecoxtb capsules). G D Searle & Co PRESS 
RELEASE 1999 April 29 

324049 Synth esla and activity of surfonamlde-eubstitutBd 4,5- 
dlaryt thtazotes aa selective cydooxygenaae-2 inhibitors Carter 
JS. KramaT S. Talley JJ, Penning T ef oi BlOORGANIC MED CHEM 
LCTT1999 9 8 1171 -1174 

324139 Torphenyl cyclooxygenase-2 (COX-2) inhibitors: 
optimization of the central ring and O-blphunyl analogs Pinto 
0J, Batt DG. Pitts WJ, Petrartis JJ. Orwot MJ, Wang S. Jotter JW, 
Sherk SR, Houghton GC, Copeland RA. Covington MB 01 al 
BlOORGANIC MED CHEM LETT 1 999 9 9 9 1 9 * 924 
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324667 COX-2 Inhlbrtor* - IBC Conference, Cora n ado CA. USA. 
IODB MEETING REPORT 1999 April 12-13 ' ^ 

325063 Digestive Disease Wook (Part I) Orlando. FL USA- 
Kibble A IDDB MEETING REPORT 1099 May 16-19 

32SH9 2,S-Oiaryleyc*opentenones as orally active highly 
selective cycJooxysonase-2 Inhibitor. Black W C. Brideau C 
Chan C C, Cha/teson S, Chauret N, Cteveau D, Ethier D. Gordon R 
Greio G. Guay J, Hughes Get&J MED CHEM 1999 42 7 1274 - 
1281 

325798 Monsanto chairman confirms 1999-2002 performance 
targets. Monsanto Co PRESS RELEASE 1999 May 03 



325884 Cfiemopreventrve activity of celacoxlb. e specific 
cyclooxyfienasc-2 Inhibitor, against lAMnduced sWn 
carclnogenosls. Fischer SM, Lo HH, Gordon GB, Seibert K, KoUoff 
GJ. Lubet RA, Conti CI J PROC AM ASSOC CANCER RES 1999 40 
Abs 3489 

328458 Celebrex educational campaign or name change 
wpected by end of May. FDC REPORTS PINK SHEET 1999 61 

326639 Pharmaceutical Biotechnology & Medical Device 
Bulletin Merrill Lynch ANALYST REPORT* &>9 May 19 



